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Abstract: Cooperative Problem Based Learning (CPBL) is a
highly student-centred approach of learning specifically suited
to cater the millennial students. In this study, CPBL was
conducted at 12 selected class in Johor secondary schools for the
students at the age of 14 years old. Low Carbon Society (LCS)
was used as the core theme by integrating STEM subjects where
the students were exposed to technology, teamwork, peer-to-peer
learning, presentation and critical thinking processes. Three
phases of CPBL were executed to shift the teachers and students
from highly teacher-centred paradigm to student-centred
paradigm. The reflections of the students were collected to
analyse the development of the students on their cognitive,
psychological and self-development. During the first phase, the
students encountered the trauma cycle before they moved to the
next phase that developed their cognitive, psychological and
self-development. It was found that upon entering the third
phase of CPBL, the students have improved self development
and skills specifically on interpersonal skills, self-esteem, skills
development. The study revealed that through the designated
environment learning process of CPBL, the students involved
actively in grasping the low carbon concepts. Most importantly,
the external motivation and pressure given enabled them to
embrace the concept and awareness which ultimately gave
significant impact for the student’s self development and skills.

Keywords: Cooperative Learning, Problem Based-Learning,
Self-Development.

I. INTRODUCTION

Cooperative Problem-Based Learning (CPBL) has been
gaining interest among educators [1] because previous
studies show the ability of CPBL approach in developing
students’ characteristics that leads to self-development. For
instance, CPBL is able to develop 21% century skills needed
by students to obtain future jobs such as problem solving
skills, critical thinking and creativity [2-4]. However, this
learning approach is opposite to the conventional
teacher-centred learning approach where students highly
depend on the teacher [5]. CPBL requires the learning
process to be designed in the student-centred manner by
integrating two learning methods which are Cooperative
Learning (CL) and Problem-Based Learning (PBL) [1-2].
Highly student-centred approach requires students to take the
initiative to make notes and information, involve in
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peer-to-peer learning, understand the issues and decide what
to learn and how to learn [2]. According to Phang et al. [2],
CPBL is able to develop student’s knowledge, awareness,
thinking skills and attitude specifically on learning, team
working, stress management, aspire to make the world a
better place to live. Thus through CPBL approach, students
are can achieve self-development.

Problem-based Learning (PBL) provides students with
guided experience in learning through solving complex,
real-world problems. PBL was designed with several
important goals [6-7] to help students to:

1) construct an extensive and flexible knowledge base;

2) develop effective problem-solving skills;

3) develop self-directed, lifelong learning skills;

4) become effective collaborators; and

5) become intrinsically motivated to learn.

In one cycle of CPBL, there are three phases which
are, Phase 1: problem restatement, problem identification.
Phase 2: peer teaching, synthesis of information, and
solution formulation, and Phase 3: generalization, closure
and reflection. For every cycle, students are required to
provide problem restatement and problem identification,
where they learn to identify and find their learning issues.
The learning process requires team working. A good team
work consists of five principles of cooperative learning that
must be emphasized and promoted throughout the CPBL
cycle [10]. The five principles are positive interdependence,
individual accountability, face to face interaction,
appropriate interpersonal skills and regular group function
assessment.

Il. CPBL CLASSES

Phase 1: Problem restatement and problem identification

At the beginning of phase 1, teachers introduce the CPBL
framework, CPBL cycles and the workload required for
CPBL process to the students. In the early weeks of phase 1,
teachers familiarize the students with the CPBL approach.
The students are given materials such as the CPBL cycle and
a sample problem. Teachers give a problem to the students
and the students discuss in their team to understand the
problem. From the discussion, the students need to make
problem restatement (PR) and problem identification (PI) in
their team, and later whole class discussion [11].

Phase 2: Peer teaching, synthesis of information, and
solution formulation

In phase 2, the students conduct peer teaching among
themselves to explain what
they have learnt. The students
may conduct some activities to
further synthesize or apply the
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newly learnt knowledge. For example, they can conduct
research through observation, survey or interview. With
better understand among the students they can come to a
solution. Each team is responsible to submit a report on their
method, findings and discussion.

Phase 3: Generalization, closure

For the final phase, the students make presentation,
reflection, team rating and feedback on each team. From this
activity, each team compare the solution between them and
get a feedback form other teams. Form the comments and
suggestions by others, the students are able to make
improvement to their solution and understanding of the
topics.

I1l. RESEARCH METHOD

The CPBL classes were conducted at 12 secondary schools
among form two students (aged 14 years old) in Johor,
Malaysia. The CPBL classes were held for one to two hours
every fortnight from March to October 2018. In the CPBL
class, Low Carbon Society (LCS) had been used as the theme
by integrating Science, Technology, Engineering &
Mathematics (STEM) subjects. Four teachers of different
subjects conducted the classes. They team teach as
facilitators. Before the classes, they were trained on Active
Learning, Cooperative Learning and Problem-Based
Learning. They also underwent workshops to design the
problems based on LCS theme and their lesson plans.

A qualitative research design was conducted to investigate
the students’ self-development from each phase of CPBL
classes. The progress was reported from students’ reflection
that they wrote after completing each phase. The students
were asked to reflect and write about what they have learnt
and feel at the end of every phase [2]. The acquired data was
analysed using thematic analysis [12] to identify the skills
and self-development that students gained through CPBL
class. A total of 78 students submitted their reflections for
each phase.

IV. RESULT AND DISCUSSION

A. Student Development in Cycle 1: The Traumatic
Cycle

In cycle 1, the students show high degree of dissatisfaction
which is expected in this study. The condition in cycle 1 is
also known as the ‘trauma cycle’ that stipulates the students
to feel shocked, emotional, denial and resistance [2]. Table 1
shows the experience of the students which is categorized
into three areas, namely cognitive, psychological and
self-development. In the cognitive area, the students
experienced unclear about the CPBL programme.

The traumatic experienced in cycle 1 had been predicted
based on previous study [2]. According to Phang et al. [2],
there were several reasons that leads to traumatic event
among students:

1. Thecycle of CPBL as the principle and method were not
well explained
2. CPBL activities required longer time engagement
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3. The unpredicted work load makes students anxious and
feeling like giving up

4. The application of new learning environment was
inconvenience, unfamiliar and unsecure.

5. Theindividualistic attitude from certain group members
made low participation and involvement in CPBL
group activities.

Table- I: The description on the development area during
traumatic cycle of CPBL cycle 1.

Development
Area

Coding Description

Cognitive Unclear Students did not fully understand the CPBL
process and the purpose using CPBL
approach. They need to find information but
at one point they really did not understand on
what they need to do and the content of the

information itself.

Expectation Even though the students faced difficulties in
the CPBL class, somehow in a positive way
they were aware that the CPBL class can
help them to improve themselves in the

future.

Knowledge The problems that used in the CPBL class
are related to low carbon society which are
new to the students. From the CPBL class,
the students gained more knowledge about
low carbon society from the class activities
and while finding the information
themselves.

Psychological | Stress The students felt stressed as the learning
process was different from the traditional
way. They needed to find the information
themselves and faced with difficulties to
understand the information because it was in
English. They also needed to struggle with
tasks from the CPBL class and homework
from other subjects while the time was very

limited.

Bored In cycle 1, most of the CBPL activities were
performed in class. The activities also
required reading, discussion and
presentation in class which made the

students felt bored in the CPBL class.

Self-esteem In the CPBL class, the students have to be
active in discussion and presentation. As the
students rarely talk in front and
communicate in English, they felt shy and
not confidence to make presentations. They
showed low self-esteem and poor
confidence.

Self- Time
development management

In piles of homework from other subject and
additional task from the CPBL class, the
students complained that they need to stay
up late to complete both works. Some of
them confessed that their habits in
procrastinating made it worse.

Time
constrain

The time given to the students to complete
the tasks was too short and they needed to
juggle between tasks.

Teamwork As they have been grouped randomly, some
of the group members did not know each
other well. They claimed that some members
were just free riders, irresponsible and not
giving full commitment while completing
the group tasks. Otherwise, some groups

claimed that they have poor teamwork.
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In the beginning, the students made the effort to
participate in the CPBL class which some of the student
feelings excited to experience these class. As application of
CPBL using highly student centred approach, students being
exposed to the new way of learning. They have to develop
new skills and way of thinking to cope with the new
approach. For instance, rather than received notes from the
teachers, the students were asked to make their own notes
and peer teach their team members, make an effort to learn
something new and decide what to learn and how to learn [2].
However due to the new environment and self-learning
approach which require them to find the information
themselves, students start to feel the burden and becoming
pressured. One of the students wrote:

“In the beginning of the class I feel excited with PBL class.
But on the following weeks | become more pressured and
exhausted because I need to sleep late at night until 2 or 4 am
only to finish the CPBL task and my homework” (Student 01)

The students felt stressed at the early phase of the CPBL
class because they needed to juggle between the CPLB tasks
and other homework. They also faced certain issues among
the group members especially those who were social loafing
in the group. A student wrote:

“When 1 joined CPBL class | have learned many things
about PBL. My emotion was so stressed because at that time
there were lots of things | need to do such as understand my
friends, how to do my responsibility and be patience in
everything” (Student 77)

However, in this phase the students realize that the CPBL
class was beneficial to them in adding new knowledge for
them and had changing their perspective about low carbon
issues. For example, these students responded on gaining
knowledge and shifted their paradigm on low carbon society
issues:

“Also, in term of general knowledge, | have learned about
Low Carbon Society and how it is planned and executed in
Malaysia and other countries, about Iskandar Malaysia and it
main projects, what invention that are invented that aid the
environment and effort that other nation implemented to save
the environment” (Student 13)

“In future, I want to change our country to become more
sustainable like other county even be more develop. My plan
and action is to educate the Malaysian children task
performance protect the earth. For instance, applied 3R, no
plastic or build a non-smoke machine” (Student 06)

From Table 1, it shows the students reflection in phase 1
which provides evidence that despite the traumatic feeling
experienced by the students, they acknowledged the benefits
of the CPBL class to improve themselves. The new learning
approach that requires them to be more independent in
seeking information makes students feel reluctant to
continue the CPBL class. However, with the motivation and
encouragement from the teachers and group members they
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could embrace the CPBL activities and looking forwards on
the next phase.

B. Student Development in Cycle 2: Discovering New
Self-Development and Skills

The second cycle required the students to identify the
problems and collect evidence of the problems. In this cycle,
the students need to identify the problems. This cycle
involved the students to peer teaching, synthesize
information and formulate solution for the identified
problem [2]. The students were required to be more proactive
as the activities involve collecting data via observation,
survey and interview. Meanwhile, the students still
experienced the traumatic elements (stress, pressure, time
constrain) but it was no longer severe like cycle 1 as they
were less mentioned in the reflection. This is because they
had learned to adapt to the new self-learning approach from
cooperative learning and make an effort to adjust to the
learning session and working as a team. From Table 2,
students’ improvement on cycle 2 can be identified.

In terms of knowledge, the students gain more knowledge
about the issues. In this research, all the students from the
CPBL class were exposed to the low carbon issues, they
became more aware of the environment issues and decided to
protect the environment. They started to shift their paradigm
towards their role in protecting the environment. A student
wrote:

“PBL class was aimed to give awareness to the community
about the importance of protecting the environment and
reduce the carbon so the earth can become healthier for
living” (Student 41)

In cycle 2, the students conducted research which allowed
them to meet people, asking their opinions and giving out
questionnaire. From this activity, the students gained more
confidence to meet strangers, present their research progress
and findings to the whole class and make more discussions
within their team members. Besides that, they increased their
self-esteem by experiencing improvement such as able to
communicate more fluently, becoming braver, able to
manage their time better and initiate self-learning. A student
wrote:

“Through interview we can be brave because we need to talk
to another people. It also helps me to be more confident”
(Student 36)

One of the methads in presenting their findings is by using
Microsoft Power Point. The students learned to use power
point to make presentation. They improved their computer
literacy and can apply the knowledge for future learning
tasks. A student wrote:

“My teacher encouraged us to present our power point
confidently” (Student 40)
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Despite the positive improvement gained in this cycle, the
students still faced difficulties in time management and team
work.

Table- I1: The description on the development area during
CPBL cycle 2.

Development
Area

Coding Description

Cognitive Shift paradigm | Some students realize the importance of
environment issues while doing the

research on the given topics and making
a benchmarking. They had shifted their

paradigm to protecting the environment.

The issues used in the CPBL class is
about low carbon society which are new
to the students. They realized that they
are able to gain new knowledge from the
class activities and while finding the
information themselves.

Knowledge

The students become more matured in
handling stress by make more effort and
manage their time to handle both
homework and CPBL tasks. They
realized the importance of time
management.

Psychological | Stressed

Confidence Experiencing CPBL activities had
improved their confidence in
communicate and presenting in front of
others. They had become braver and able

to share their ideas with others.

Self-esteem Even though students faced difficulties
in the CPBL class, somehow in a
positive way they realize that PBL class
was able to help them to improve
themselves in the future. They are
expecting some positive changes in them
such as become more confident, braver,
improve their English and have better
time management skill.

Table 11l shows the social development and
self-development of the students in cycle 3. As the CPBL
activities involve self-development, knowledge construction,
interaction among team members and the whole class
interaction the development became more obvious. This
learning approach helps to enhance students’ social skill
such as team work, communication and showing
commitment [10] This means that the systematic cycles in
CPBL activities; self-development, knowledge construction
and interaction among team members and the whole class
interaction have effectively developed social development
behaviour amongst the students. The social development
shows that the cooperative learning elements in CPBL were
able to function as it was intended in the design of CPBL.
This learning environment became a platform to enhance
students’ social skills such as communication, team working
and leadership. They wrote:

“I am happy because my teammates have done our best for
the team and helping each other’s” (Student 56)

“l have gained lots of experience with my teammates by
discussing and pull of our effort to complete the task”
(Student 59)

Table- I1I: The description on the development area during
CPBL cycle 3.

Development
Area

Coding Description

Self-
management

Time
management

In piles of homework from other subject
and additional task from the CPBL class,
the students complained that they need to
stay up late to complete both works.
Some of them confessed that their habits
in procrastinating made it worse.

Behaviour Committed The students worked together and need
to work together to accomplish the given

tasks

Motivated Through encouragement and guidance
from teachers, the students became more

motivated to improve themselves.

Confident From the experience of CPBL activities,
they became braver to convey their idea

effecively.

Time
constrain

The time given to the students to
complete the tasks was too short and they
needed to juggle between tasks.

Teamwork Some members were being free rider,
irresponsible and not giving full
commitment while completing their

group task which lead to some conflict.

The students became more accustomed
to using English in their presentations.

Communication
skills

Interpersonal
skills

Teamwork The students established teamwork by
completing the tasks together and

sharing opinions.

Skills Computer

literacy

The students need to present their
research findings using power point and
they become good at it.

Research skill | In order to find the actual problem, the
students went through the research
procedure from doing collecting data to

analysis the findings from the data.

Skills
development

Innovation and
creativity

To propose a solution, the students
found innovative and creative ways to
overcome problems they had identify.

Problem solving | The whole process in CPBL assist
student to relate the learning issues to
environment, to identify the actual
problems and finding the best solution to

overcome or reducing the problems.

The students need to deliver their
presentation in English. Thus, there
practiced English and made
improvement.

Communicati
on in English

C. Student Development in Cycle 3: Establishing Self
Development and Skills
In the last cycle, the students need to suggest a solution to
address the issues found from the research findings in cycle
2. They need to explain the solution that they propose and
receive feedback from the whole class. From this activity the
students were able to communicate and justify their decision
in both oral and written forms. Each team prepared a written
final report from cycle 1 to 3.
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The other new added value includes the students developed
innovation and creative thinking while identifying solution
for the problems. They need to formulate an idea and
discussing with the whole team to find one best solution for
their team. In this process, the students were going through
guestions and answers, learn to deliver and convince their
ideas to their team members. From the discussion they might
come out with new idea or able to improvise the proposed
idea. The students were also able to improve their English as
they were practising to communicate in English. After using
the English language
repeatedly, they became more
articulate and confidence to
speak in English. They wrote:
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“What I have learned in this PBL class is thinking about
an innovative solution for the problem on waste
management. We need to use our brain to think about the
idea for the solution. The good think in this stage 3, students
can think out of the box to find a good and creative idea”
(Student 12)

“Each team member needs to give a solution. Next, the ideas
were collected and combined to find the best solution. We
always going in front to present out discussion” (Student 78)

“I am happy to finish this programme by saying ‘it was
awesome’ because it does help in improving my English”
(Student 56)

Besides that, the students engaged more in the CPBL class
with encouragement and support from their teachers. When
they felt that they could not accomplish the tasks their
teachers motivated and supported their efforts, so that they
became confident and believed in their abilities. This finding
supported that one of the key players in delivering CPBL
approach is the role of the teachers. Teachers can make
effective intervention and support students in adopting to the
new way of learning. The effective teaching and learning
approach form CPBL can ensure the need for present and
future generation are being understood and fulfilled [10].

“From the PBL activities, I can say that the teacher really
supports us and support our ideas. We were able to do the
work with our best as the teacher want to see our work have
been done perfectly” (Student 50)

From the reflection, the students presented different
attitude at the beginning and at the end of the CPBL class. In
the early stage (cycle 1) a lot of the reflections show negative
attitude but as they came to the end (cycle 3), the reflections
show more positive attitude as present in Figure 1.

BEGINNIN : END BEGINNING : END
| |m====-=- o [l I
------ - 1 TIME i TIME 1
------- 1
I MANAGEMENT CONSTRAINT 1
KNOWLEDGE ' 11 \nowiepce 1 I MANAGEMENT 1 CONSTRANT !

CONFIDENCE V. 2 = NEGATIV
______ I e m - E TALK
------ 1 I BORED
TEAMWORK | - ]
Loy DT oo

Figure-1: Comparison of positive and negative talks in the
reflections by the students between the beginning and end of
CPBL class.

V. CONCLUSION

CPBL approach is able to impact the students’
self-development. The learning process which focuses more
on student-centred learning has developed professional skills
and other qualities in the students. Through CPBL cycles, the
students were exposed to learn knowledge, teamwork,
problem solving, and interpersonal skills such as confidence,
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and communication skills. They also acquired computer
literacy, improvement in English, learn time management
and some students reported improvement in their studies. As
the trauma cycle of CPBL is evidenced, there are some
negative reactions at the beginning of the CPBL class
because they needed to adapt to the new learning approach.
However, after more cycles of CPBL, the students started to
adapt to the approach and they became more confidence in
accomplishing the tasks with motivation and support from
the teachers and their team members.

On the environmental awareness, this CPBL class is a
continuation from the Iskandar Malaysia Ecolife Challenge
[13] to further improve and strengthen the students’
awareness on low carbon society.
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